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(54) yCTPOftCTBO flJlB HAIIECEHMH CMA3KM HA BHYTPEHHIDSQ HOBEPXHOCTb 
nPOAOJIBHO-rCWPWPOBAIIHOM TPYBU 

(57) Abstract 

Cyn^ocTb ii3o6peTeHKH: uttok CHaCacH Ha6opoM anacnraHbuc KOHTaKTupyioinjDC no nepHMcrpy c 
BHyTpeHHeft noeepxHocrhio Tpy6bi MaH^Kcr. Mckav waHxeraMii pacnonoxeH CMaao^Hbiii cocras. MamKCTbi 
HKfeioT ^meimraiyK) ceMaono npoAOJifano-ro<i>piipoBanHott Tpyfiw npcxJnsnKpoBaHHyio no cc ena^iiHaM h 

BwcrynaM noBepxHocTb. Ha Bbicrynax waHxerbi cHa6>Kenbi pe6paMH xecTKOCTW. >KecTK0CTb MaHxer Ha 
jymx ynacxKax pasiia Hjm 6c3jifc»iiie mecTKOcxM MamKcx na yMacxKax miafffm. 2 wi. 



Description lOnHcaHHC H3o6pcxcniLH]: 



H3o6pcTeinac othocwtoi k cTpoMTCJibcroy. d wacTHOCTH k oarmiTe wexanjia Tpy6 ox B03;^eficTBiin 
arpecciiBHbix cpe^, a wmchho k ycrpodCTBaM HaHeccHUH noKpbiTitft Ha BHyiTXJHHioio riQBepxHocTb 

npo;X(UTbHo-ro<tpiipoBainibix Tpy6. ucnoJibayeMbix b HC^rrcraaoBOM npOMbnnneHiiocTM npn peMoirre o6c2v;HbDc 

KOJIOHH. 

l43BecTua ycraHOBKa. c noMOU];bK> KoropoH uujuui/^puMeciuie Tpy6bi rcK^pupyioT. 3aTCM no;;DepraioT 
HopManM3aui0i TOKaMH BbicoKofl MacTOTbi fTBM), n cMasKy Tpy6 ocymccTBnnioT nocne ro^pHpoBamiH 
H, ecnw AO ro<I>pifpoBaHiM cMasKy Kpyrnbix Tpy5 ocymecTBnfnoT lOBecTHbiMH irpHeMaMii: cauonanMBoxf 
cMasoiffloro Marepnana. rmeBMaTnuQCKnM pacnhuieHvie&d wrai noKpbienbiMii npo6KaMH. to nocne 
ro(^piipoBaHH5i CMasKy Tpy6 ocymecTanHioT c nouocqbjo naiuDi, cMoueinioA b cMa3Ke is npoxHrnBaeuoH Ha 
Tpoce. 

KpoMe Toro, cropeisiiiyK) CMasKy. HaHeccHHyio riepcA ro4)pMpoBaHHeM h OKariMHy MCTan/ia nocjie TDM. TaKKe 
cncfsycT yaanHTb c BHyrpeHHcfi nooepxHocni Tpy6bi nepe/^ btopmhhoh CMasKoft. 

M3BecTHa TaKJKe ycxaHOBKa HaHeceioin yKxpjKJiix. noKpbiBHbuc MaTcpiiajioB Ha BHyTpeHHWio iioaepxHocTb 
Tpy6 c noMOiq^ nepcMeu^^aiom^ixcH a/iacnroibix npo6oK c MCxaniraecKHM npHDO^oM. Oaa coctoht ro A^yx 
anacTHMHbix npo6oK, o^Ha h3 Koropbix noABH^Ha. B npocrpaHCTBo uempy upo6kqm3a sajmsaioT pacueTHoe 
KOjnmecTBO noKpbTBHoro uaTepwajia h cxaxbiM B03AyxoKf. noAaBacMWM noA if36biTo«cmbJM A^^BneHsieM 0.2 - 
0.3 Mlla, nepcMeiAaioT rTpo6KH no Tpy6onpoBOAy. npo6KH cooAaioT Heo6xoAMMyio KOiiTaKTnyio 
rcpMCTHHHOCTb, a HX napymibiM A^^^Tp BbiSirpaioT b saBHCio-focTii ot A^^eniii^ cmaToro eosAyxa, 
BHSKOCTU noKpbiBHoro KiaTepuajia h BOOMoamocm ocraBncHMH nocjicAHei^ b bmac tohkofo ffiMARoro cjion 
Ha BHyrpeHHcft nosepxHOCTH Tpy6onpoBOAa. 

Op^ioKO Taiuie npo6KM hhm Maiuserbi HejibSj? HcnoJihaoBaTb b ro^ipMpoBaHHOH Tpy6e. Tax KaK hct KOHTaKTa 
MaWKeTbi CO BceM nepHMcrpOM Tpy6bi. Kom^aKx MaHXier h npoAonbHo-ro^pHpoBaHHoii Tpy6bi 63^eT TOJibKo 
no BnaAKHaM ro4»p, a Ha Bbicrynax ro^p BBKpy ero orcyrcTBiin c MaiiseTaxoi 6yAyT CKanjmBaTbCH orxoAbi 
o6ropeBmero Merajina n npe;^biAyiAei5 CMasKW. IloBTopHaH c^asKa nocJie o6pa6oTKH TB^ Tanme 6yAeT 
3aTeKaTb Ha 3tm HeiipwrnnMaeMbie MaHmeroM yviaCTKM. 

3aASL^^ H3o6pcTCHHH HBTiHCTCH noBbnneKHc Ka^ecTsa cMa3KH c OA^iOBpeweHHOfi o^HCTKoft BuyrpeHHed 
noBepxHOcm npoAOJibHo-ra^HpOBaHHOM Tpy6bi 3a cticT o6ecnexieinOT KOHraKTHoro npisneramin MaiuKer no 
nepifMerpy BHyTpeHHcii noBepxHocru o6pa6aTi>iBaeMOH Tpy6bi. 

nocraEJieHHaH mcjib AocxMraercfi tcm, hto Maiu&eTbi UMeiOT iipo(|)iini!poBaHHyio c maAXSHaMH h BbicrynaMM 
noeepxHOCTb. HAeHTwroyio ceueHioo KOHTaKTMpyiomeJi Tpy6bi, Ha Bbicrynax vAanmerrhi c:Ma6}Keiibi pe6paMH 
jsecTKocTH, npn stom wecTKOCTb MaiDKer na sthx y^acxKax paeea sum 6onbnie jkcctkocth Maimer na 
yxiacTKax mx DnaAim. 

KoHTaKTHaH noDepXHOCTb noABiimHbix w HenoABMMibix MaH»eT MAeHTHHua BHyrpcinicMy npo^wnio 
o6pa6aTbiBaeMoft Tpy6bi no ec ncpuMcrpy. Tax Kax npo4)Hnb Tpy6bi hmcct cnojKnyK) (JopMy. cocrosnnyio h3 
conpniBeiiiibix y^iacTKOB BbicrynoB w BnaAHH. to a^i^ topo, «rro6bi MaHxerbi ne repHnw ycToiSwHBocTb irpw 
npoABiUKeHim b rpyCe, Ha MaHxerax no BbicrynaM BbmojineHbi pe6pa xecTKocTw. Koropbic o6ecncMiiBaioT 
pauHOMepHoe npiMarwe MaiuKer k Tpy6e m HaHccciiwe CMaaKu pasHOMcpHbiM cnocM. 

>KccTKOCTb MaroKCT paamraia na HnaAHiiax h Kjcrynax, rax KaK cinia TpenwH c Tpy6oH na ebicTynax 
6ojibnje, MCM na BnaAnnax. ripw paenoK! mecTKocTH A^P^aii^^i iia Bbicrynax Manxer 6yAeT 6onbnie. mto 
Mower npMBccTM k saTtiKaroiio pc3iiMbi h 6ojiec 6bicTpoMy ee iiSHOcy. McnonMcinie pe6ep JKecTKOCTH na 
Bbicrynax ^auKer ynpo^mHeT hx. npmcM creneHb xecTKOCTM 3aBMciiT or MapKH peaimbi, ee 
anacTHMHOCTM, TOjraiwHbi MamKCTbi m pa3MepoR iipnAO-nbHu-i^x|}piipoBaHHofl Tpy6bi. 

Ha (|)wr.l M3o6pa^eH o6in>tM Bwn ycrpowcTBa; iia ^vir,2 nOKaaaiia b iionepetinovi c^mchmm Maumera c 
npo4)MjiMpoBaimoM KOHTaKTHoii noBepxHOCTbio. noMemeiraaH RHyxpB iiporttuibHO-ix^pMpoBaHHOM Tpy6bi, 
pa3pc3 A-A Ha ^iir.l. 

ycrpoftCTDO cocTOMT M3 Ha6opa HenoAHWHtHbix MaiUKCT 1 H iiuABWKHoA MaameTbi 2 c pe6paMM jkcctkoctw 3, 
pacnoJioJKCHHbix na mroKC .4 h CMa3KH 5, Koropan aanonHner npocrpaHCTBo Mtmjjy MaroKcraMH 1 h 2, a 
raKMe coAcpwi/ir KpbiiuKy 6. Koropaa coci\>wr m3 ocHouaHWH 7 m 8 m 3arjiymKM 9 co niTyuepoA* 10. 
3aKpcnncHMoft na rohuc npoAOJibHO-ix)4)pHpoBaHHoft Tpy6bi U, MMCiouieft BnaAHiQ>i 12 m Bbicrynbi 13. 

ycrpoftcTBo pa6oTaeT cneAywu^iM oOpasoM. 

HcHOAHw^bie MatimcTbi 1 mecTKo Kpen>5TCH na oitokc 4 w bboahtch c ropua d npoAaiibHO-ro<JpwpoBaHyio 
Tpy6y 11, a MaiUKera 2 iiaca^K^aexcn iia uitok 4 c bo3moxihocxuo iiepcMctneHMH no lUTOKy. npocrpaHCXBO 
MCJRAy 3T"MMH MaH>KeTaMM 3ano/umeTcyi CMaaowbiM crociraHOM 5. CoOpajnibic Ha uitorc MaH^KCTbi 
npOABWPaiOT niiyTpb Tpy6bi. 3aTeM c ropua Tpy6bi 11 o/xcoaioT m Kpciwr (xiiioDaiDu^i 7 m 8 m aanjiyniKy 9 co 



nTTyuepoM 10 paa'bexfHott KpBrmiaf 6. Flocne MOHTa«a ycxpowcTsa na Tpy6e 11 tiepe3 turyucp 10 no^aercH 
AaBncHMe ooDfjyxa, nofi achctdmcm Koroporo npoiicxoAMT npoflBHseHMe BHyrpu Tpy6bi Maawer 1 h 2 co 
niTOKOM 4 M cMa3K0M 5 Memjjy hhmm. Ilpw 3tom Ha6op HenoflBWJKHbix Manaer 1 cHMMaer c BHyrpeHHcA 
nooepxiioeTM npo;;QjibJio-ro4>pHpoBaHHoi% Tpy6i>i 11 cxapyio cMa3Ky. oKariMny. a no^BMHCiian MaHmera 2 no;^ 
AeHcTBHCM ^latmcHMH uu3^xa cKWibOJiT no urroKy. CMasKa 5 BbmaamreaercH d aaoop MCKjccy MawKCTofi m 
npc^nnew BaiyTpeHHeii nooepxHOCTW Tpy6bi 11 h HaHocirrcn he ary noBepxiiocTb. 

npw Bbixo^e M3 Tpy6bi 11 iiaGopa iasmmct 1 h 2 npow3B0flHTCH otsuuomchhc noAaw oo3Ayxa Mepea mryi^ep 10 
n pfiUOitT^ux. pa3i>eMU0fl Kpbiixiiux 6. 

Tax KaK MaiDKCTbt 1 m 2 hmciot ^pMy upo^mfi napyTKHOfi KOirraKTHoii noDcpxnocTH, M^eimranyio 4>opMe 
BuyrpcHHcft noBcpxHOCTO npo;^anbHO-ro$piipoBaHHOM Tpy6br 11, to BHyrpeHHHH noBepxHocrb Tpy6br 
paBHOMepHO oMMiuaercH HenoAswaHbiMii MaHiEcraMH 1, to ecTb nepcA HaneccHMCM cmoskh uodoh erapan 
CMa3Ka y^anHeTCH, a b aaaop Mem^y MaHxerofi 2 n BHyrpeHHeii noBepxHocrbio Tpy6bi 11 BbiAaHnMBaercji 
CMa3Ka. KOTopaH paBHOMepHO HajiocMTCH no BMyTpeHHew nosepxHOCTM no bccw fi;mme Tpy6bi. B K^mppM 
Timopa3Mq>e o6caARi>^ Tpy6 pjin OTAenuioA Tonnmiibi npMMeimeTCH nnacTbipb. a™^^ nepHMCTpa 
Hapy«Hofi noBepxHocTM KOToporo HccKonbKo Sojibuic jxraiHbi BHyTpcHHcSi noDepxHOCTH o6caAiiofi Tpy6bi b 
iniTepBane peMOHTa. A Tax KaK prnmoi nepHvcexpa pjin Kawfloft Tonrnraibi ctchkm cson, to if HHyrpcHHiift 
npo<J)HJib ruiacTbipH jx/in Kamfjfii^ TonmHHbi ctchkm otca^mVi Tpy6w paajnraen m cooTBeTCTBCirao 

Heo6xDAHMO CBOe yCTpOWCTBO. 

3aBHCMMocTb pa3MepoB MaiOTeTbi or TMnopasMepoB ro4)pwpoBaHHbix Tpy6 cDe^ena b Ta6jini^. 

rip^ViaraeMoe ycTpoiicTBO viOHter 6biTb Mcnojib30BaHo npw HaroToaneHMM ruiacTbipew. npimeHHeMbix pjiH 
DOOCTaHOBTtemiH rcpMCTMMHocTH o6c£WHbix KOJiOHB fffAoiACTpoM. 140, 146. 168 MM IS ffpyviVi pa3MepoB. 

CnCAyCT MMCTb BBimy* B 3aBWCHM0CTW OT TBqJM«'TM pe311HbI fS^AaMCTp HOABIfUfiHOA MaHXeTbl A^^JKCH 

6biTb paBHbiM AwaMCTpy HcnoBWHCHbix MaHxer (npH Macno6eH30CTOiiKoA peainie cpeAneit TBepnocTw) mm 
MeHbine hx fluaMerpa (npM Macno6eH3ocToftKoil pe3HHe noBboueHHOu XBepAocna). riocjieAiiec yaioBue ynreHO 
B A^yx nocncA»iHx rpa^ax Ta6nMUbi . 

14cnoJib30BaHHe M3o6peTe™H no3DarraT noBbicHTb KanecTBO HaHecerow CMa3Kii na HHyxpcHHioio 
noBcpxHOCTb npoAQnbHO-ro<|jpwpoBaHHbtx Tpy6 w DHawTenbiio coKpaTMTb TexHOjiorwMecKyio onepaA?«o no 
noATOTOBKe Tpy6bi k fvcncuihsoBafiMio b CKBaxHHe. 

TasaH MaHxera moxct 6biTb npuMeHeHa TaiURe npM o6pa6cTK€ npoAonbHO-ro^pKpoBaHHbix Tpy6, b 
pasjnraHbDc ycrpoflCTBax, rftfi ohm iiicnonb33rK>TCH. 



Claims |<l>opMyna H3o6pcTCHiui|: 



yCTPOMCTBO flXlH HAHECEHMH CMA3KW HA BHYTPEHHIOIO HOBEPXHOCTb 
nPOflOnbHOrOPPMPOBAHHOM TPYBbL coAepwaiuec MCxaHMMecKMi* npwDOA. ujtok c Ha6opoM 
sjiacTsraHbDC KOHTaKxupyioixcwx no nepMMerpy c GHyrpeHHeii noeepxpocrijo Tpy6bi MaiiTKer, 
pacnonojKeHHboi uempy MaiimeraMvi cMdaowHbui cocras m oanopiibm y3en, OTJniHaioineecH tcm. hto 
MaHJEerbi hmciot iiAermrtinyio ccMeimio iTpoflQnb«o-ro<t>pwpoBaHHOM Tpy6bi npo<|)wrTiTpoBaHHyK> no ec 
BnaAWHraw u Bbicrynaia noBcpxHocTb, npn 3Tom wan^erbi na Bbicrynax CHa6MeHbi pe6paMM mecTKocTH, a 
KocTKOCTb MawKCT Ha 3TMX y^acTKax paoHa HHM 6ojibaje mecTKOCTH uaimerr Ha ytiacxKax kx anaj^iH. 



Drawing(9) [MeprexHl: 
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(54) DEVaCE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically lo the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to constniction and — more specifically — ^to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, aAer the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the imier surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of ahemating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffiiess at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffiiess were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having giooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups I and 2 moves out of the pipe 11, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space bet^^'een the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing w^all thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or gi eater than, 
that at the grooves. 
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